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an insulator layer having windows, wherein the insulator 
layer is formed on a portion of the upper electrodes; and 
a conductor pattern connecting with the upper electrodes 
through the windows of the insulator layer. 
^ 2. The ink-jet recording head according to claim 1, 
wherein the conductor pattern is formed on a lateral side of 
the upper electrode between the pressure generating cham- 
bers and connected to said upper electrode at more than one 
site through the windows. 

3. Tlie ink-jet recording head according to claim 1, 
wherein the windows extend to a peripheral edge of each of 
the piezoelectric layers such that the windows do not inter- 
fere with the displacement of the vibrating region of the 

j5 piezoelectric layer. 

4. The ink-jet recording head according to claim 1,* 
wherein the insulator layer is made of either one of a silicon 
oxide, a silicon nitride and an organic material 

5. The inlt-jet recording head according to claim 4, 
20 wherein the insulator layer is made of a pol)^niide. 

6. An ink-jet recording head according to claim 1, wherein 
the insulator layer is formed of an etchant resistant film 
which is used as a protective film at etching. 

7. An ink jet recording head comprising: 

an elastic sheet facing pressure generating chambers; 
nozzle orifices communicating with the pressure gener- 
ating chambers; 
piezoelectric vibrators fonned on the elastic sheet, each of 
^ the piezoelectric vibrators having, 

a lower electrode formed on the elastic sheet, 
a piezoelectric layer formed on the lower electrode, and 
an upper electrode formed on the piezoelectric layer 
such that the upper electrode faces the respective 
pressure generating chamber, wherein the piezoelec- 
tric layer and the upper electrode are formed entirely 
inside of areas facing the respective pressure gener- 
ating chamber; 

40 an insulator layer having windows, wheTCin the insulator 
layer is formed on a portion of the upper electrodes; and 
a conductor pattern connecting with the upper electrodes 
through the windows of the insulator layer. 

8. The ink-jet recording head according to claim 7, 
45 wherein the conductor pattern is fonned on a lateral side of 

the upper electrode between the pressure generating cham- 
bers and connected to said upper electrode at more than one 
site through the windows. 

9. The ink-jet recording head according to claim 7, 
^ wherein the windows extend to a peripheral edge of each of 

the piezoelectric layers such that the windows do not inter- 
fere with the displacement of the vibrating region of the 
piezoelectric layer. 

10. The ink-jet recording head according to claim 7, 
wherein the instdator layer is made of either one of a silicon 
oxide, a silicon nitride and an organic material. 

11. The ink-jet recording head according to claim 10, 
wherein the insulator layer is made of a polyimide. 

12. An ink-jet recording head according to claim 7, 
wherein the insulator layer is formed of an etchant resistant 
&bB which is used as a protective fihn at etching. 



- 13. A method of forming an ink iet re cording head. 
comprising an elastic sheet facing pressure gen erating chambers, 
nozzle orifices communicating with the press ure generating 
chambers, and piezoelectric vibrators formed o n the elastic sheet 
bv a film deposition technique, said method comprising: 

forming a lower electrode on the elastic sheet; 

defining a first area in a longitudinal d irection of each of 
the pressure generating chambers: 

defining a second area in a width direction of each of the 
pressure generating chambers: 

forming a piezoelectric laver on the lower electrode, and 
within one of said first area and said second area: and 

forming an upper electrode on the piezoelectric layer. 

1 4. A method of forming the ink i et recording head of 
claim 13. wherein the piezoelectric laver is for med in each of the 
pressure generating chambers. 

15. A method of forming the ink i et recording head of 
claim 13, wherein the upper electrode is formed in a su bstantially 
same shape as the piezoelectric layer. 

1 6. A method of forming an ink i et recording head, 
comprising an elastic sheet facing pressure generating 
chambers, nozzle orifices communicating with the pressure 
generating chambers, and piezoelectric vibrators formed on the 
elastic sheet, said method comprising: 



forming a lower electrode on the elastic sheet: 

forming a piezoelectric layer on the lower electrode; 

forming an upper electrode on the piezoelectric layer such 
that the upper electrode faces a respective pressure generating 
chamber, wherein the upper electrodes of the piezoelectric 
vibrators are positioned independently of each other: 

forming, on a portion of the upper electrodes, an insulator 
layer having windows: and 

forming a conductor pattern connecting with the upper 
electrodes through the windows of the insulator layer, 

17. A method of forming the ink-j et recording head 
according to claim 16. wherein the conductor pattern is formed on 
a lateral side of the upper electrode between the pressure 
generating chambers and coimected to said upper electrode at more 
than one site through the windows. 

18. A method of forming the ink-j et recording head 
according to claim 16. wherein the windows extend to a peripheral 
edge of each of the piezoelectric layers such that the windows do 
not interfere with the displacement of the vibrating region of the 
piezoelectric layer. 

19. A method of forming the ink-jet recording head 
according to claim 16, wherein the insulator layer is made of either 
one of a siUcon oxide, a silicon nitride and an organic material. 



20. A method of forming the ink-i et recording head 
according to claim 19. wherein the insulator is m ade of polvimide. 

21. A method of forming the ink-i et recording head 
according to claim 16. wherein the insulator lay er is formed of an 
etchant resistant film which is used as a protect ive film at etching, 

22. A method of forming an ink iet recording head. 
comprising an elastic sheet facing pressure generating 
chambers, nozzle orifices communicating wit h the pressure 
generating chambers, and piezoelectric vibr ators formed on the 
elastic sheet, said method comprising: 

forming a lower electrode on the elastic sheet; 

forming a piezoelectric laver on the lower electrode: 

forming an upper electrode on the piezoelectric laver such 
that the upper electrode faces the respective pres sure generating 
chamber, wherein the piezoelectric laver and th e upper electrode 
are formed entirelv inside of areas facing the r espective pressure 
generating chamber; 

forming, on a portion of the upper electrodes, an insulator 
laver having windows; and 

forming a conductor pattern connecting with the upper 
electrodes through the windows of the insulator laver. 

23 . A method of forming the ink-i et recording head 
according to claim 22. wherein the conductor pattern is formed on 
a lateral side of the upper electrode between the pressure 



generating chambers and connected to said upper electrode at more 
than one site through the windows. 

24. A method of forming the ink-iet recording head 
according to claim 22. wherein the windows extend to a peripheral 
edge of each of the piezoelectric layers such that the windows do 
not interfere with the displacement of the vibra ting region of the 
piezoelectric layer. 

25. A method of forming the ink-iet r ecording head 
according to claim 22. wherein the insulator lav er is made of either 
one of a silicon oxide, a silicon nitride and an o rganic material. 

26. A method of forming the ink-i e t recording head 
according to claim 25. wherein the insulator is made of polyimide. 

27. A method of forming the ink-iet r ecording head 
according to claim 22. wherein the insulator laver is fo rmed of an 
etchant resistant film which is used as a protecti ve film at etching. 

28 . A method of formin g the ink i e t recording head 
according to claim 13, said method further com prising: 

forming, on a portion of the upper elec trodes, an insulator 
laver having windows: and 

forming a conductor pattern connecting with the upper 
electrodes through the windows of the insulator layer. 



29. A method of forming the ink-iet recording head 
according to claim 28, wherein the conductor pat tern is formed on 
a lateral side of the upper electrode between the pressure 
generating chambers and connected to said upp er electrode at more 
than one site through the windows. 

30. A method of forming the ink-i et recording head 
according to claim 28. wherein the windows extend to a peripheral 
edge of each of the piezoelectric lavers such that the windows do 
not interfere with the displacement of the vibrati ng region of the 
piezoelectric layer. 

31. A method of forming the ink-i et recording head 
according to claim 28. wherein the insulator lav er is made of either 
one of a sihcon oxide, a silicon nitride and an organi c material 

32. A method of forming the ink-iet recording head 
according to claim 31. wherein the insulator is made of p olvimide. 

33 . A method of forming the ink-iet recording head 
according to claim 16, wherein the insulator la ver is formed of an 
etchant resistant film which is used as a protective film at etching. 

34. A method of forming the ink iet recording head 
according to claim 13. said method further comprising: 

forming, on a portion of the upper electrodes, an insulator 
layer having windows: and 

forming a conductor pattem connecting with the upper 
electrodes through the windows of the insulator laver. 



wherein the piezoelectric layer and the upper electrode are 
formed entirely inside of areas facing the respective pressure 
generating chamber. 

35. A method of forming the ink-jet recording head 
according to claim 34. wherein the conductor pattern is formed on 
a lateral side of the upper electrode between the pressure 
generating chambers and connected to said upper electrode at more 
than one site through the windows. 

36. A method of forming the ink-jet recording head 
according to claim 34. wherein the windows extend to a peripheral 
edge of each of the piezoelectric layers such that the windows do 
not interfere with the displacement of the vibrating region of the 
piezoelectric layer. 

37. A method of forming the ink-jet recording head 
according to claim 34. wherein the insulator layer is made of either 
one of a sihcon oxide, a silicon nitride and an organic material. 

38. A method of forming the ink-i et recording head 
according to claim 37. wherein the insulator is made of polyimide. 

39. A method of forming the ink-jet recording head 
according to claim 34, wherein the insulator layer is formed of an 
etchant resistant film which is used as a protective film at etching. - 



